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(54) SEMICONDUCTOR DEVICE AND METHOD FOR 
MOUNTING THE SAME 

(57) Abstract 

PROBLEM TO BE SOLVED: To improve the reliability 
and quality of mounting. 

SOLUTION: Bumps 30 made of the alloy of gold and tin 
or made by coating tin with a gold ingot are formed on 
the respective electrodes of a semiconductor chip 1. 
Then, gold and tin or alloy made from gold and tin are 
supplied to respective joint parts between the 
semiconductor chip 1 and the printed wiring board 6. The 
semiconductor chip 1 is positioned and mounted on the 
printed wiring board 6 to which the prescribed quantity 
of sealing resin material 10 is previously supplied. 
Then, the semiconductor chip 1 is pressed on the printed 
wiring board 6 with prescribed pressure and the junction 
parts between the semiconductor chip 1 and the printed 
wiring board 6 are heated. Consequently, the reliability 
and quality of mounting improve. 
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C«) <Di5H-e&Sci>fe^i:-r-5l«*3Bi{cei»© 

[000 1 ] 20 
wtiomm (06) 

»S4)»8^-r •5. /c&©*® (0 1 ~0 7 > 

9imomstoBMi (la 1 -^137 ) 

[0002] 

0-CJ?fiftfe©-C*>S. 
[0 00 3] 

^f1^», 116 (A) ~ (C) iCnir&rF<0^miCJ: 

t)nt)tixti>i>. rut)^. trme (a) {ctk-t^^ 
1 05^77" 1 ©— H±ccSA I mm (WT. cn€ 

Hg3«:J^R£-rS. 40 

- [ 0 0 0-4-] ;xt, »-e £© 1 -c^ i/ 1 o&j^ "J K 2 Jb 

K. >^/S7f 'J'>^^?©^«*flit'»'CCr, CuRVA 
fiKL.> c©«c:nP.SBLM®4Jb«c-en^ti»gt*© 

tt^/c («^AtfifflfiX*i«S9o c% J , isio c%D ) 

i^O^S^JKRE^S. */cC©<t»ia6 (B){C^T 
J:^(C. :?••;> hB5m»« 6 ©StCofSSm® (WT. 
C n€: 7 > K (b 1^*) 7 ±«:. EniPJ^iftC J: ») (£14,*© 

< . >j:fc9«*— ''{-a- KR«:^r. 50 
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[ 0 0 0 5 ] <Xc»-c c ©7* «; > h iEi^iSffi 6 ©s V > K 
7 ±RCX-t ©SJiiaSPitc . « Ayc©«J#attl*I±SafK 

0. c©f^ I c5^>^i*7-"j>nBssffi6±{c(aa 

j?iJi>L-C-7'?> hT«Ci{Cj:»). I Cf^•;':/1©S'^• 
•> K 2 > 7- 5 1/ r >; > hG»SIS£ 6 
©*f iD-r * -5 > K 7 i S« S -B- 2> . 
[ 0 0 0 6 ] 3 6«:c©fic© I c?^-:/:?' 1 ^ST-f > h 

cticj:*) I c :^ !©#-'<> 7-5 7*'; >h 
lBi»s«6©^»^;^7•y a- i-s74tin«i«aiis<±. 
*i< u-ciae (c) (DX'iK. 1 c?";':^i©«-^-«>:?"5^ 
^-en-en^'y > hsmstie ©3*jc£;-rs^> k 7 

[0 00 7] se>(cc©m, T'u^KsasisseRcxi 

09^-;/:/ 1 ©«^©»!US*K J:SKa©l»±««:aW 

+vfflflH5t?SF©M±«l!iW 1 0 «:3E«-r S. cnccj: ») 
I C f^-;' 1 ^T-y > Me«l»«6±©9T5iEtfcaccW3£ 
^WSfcHSI^* -5. C<Dj:'itj:y vy^^':^ 
•y^^mit, ±^©J:5{C I C^•:/•;^l^:-^Tt?S^■r 
5Ci*>6lafafle^CC*f)eu»5^^JJ^S*^*»)v c©te 

[0 00 8] 

[^WASJBj^lLJr^i^-SSjS] <bc^*5. Sl^iC©. 
J: 5 y t:/"^';/ -ifm^mimi^tc I C 5^ 7* 1 ©Jl 
SlfPlSlr«. I c 9^ 7" 1 ©^-(s-:/ f z ti-eti:/ 'J 
> h iafii«« 6 ©jfef lE-r * ^ > F 7 icm^ l tc^. mm 

I C9^':>:rijtos^';>fE««ft[6iB©7 9'>i';^* 

[ 0 0 0 9 ] * fc7 y y;^^ -J :/|^j*«;fflc»fc I c ^ 
7- 1 ©n^f^iRr w. 7 7 J' ;^©i5tHi^xast«:fi|ffl 

(136 <C) ) «c*Ji>r»jh«J!i*ti Oi. i C9^->rr 
1 RCf^y > HBSS«6 i©ra©ffi^*s^<tt-Sfc 

to. I c 9^ 7 7- 1 Rc;^ y > F iBmaffie ra©f5!U8^sg© 
atr»€:«±«flw*t 1 0 ammbtti-ric ic^-j^it 

T-y > hgB«iiS«K6 <k©«-^«cBaH*«*i;^t») . itih 

mmtiiot \c^y:f\y.kff^)>vwiStWRQb(o 
mc:>m^ifi €)*^*sjiAi/t: 1 c 9^ v -zf i- i t'- y->-F SE- 

«»«6 <!:©B?^3!^MftrSttir©SgB»*Ra-r*i 

-en*!* 5 . *ig©B'iiii&cjf©!ffii4ic« 6-? 
[0010] s e»tc7 y:/:/9^';':?^JISg^«:j:& i 

1 <immmri\t. \Cf-vrx\ -Rxf-f y > ubik 
ss6ra©f»ia?5e^ii^©aic»(cjaH-r€. 1 cf^yT- 1 R 

y > F gBi^«« 6 ra©S-&SP©Ktt«: PA± U f# J; 



(3) 

3 

C 0 0 1 1 ] tKoTiaoDJ: ^ tji^oyv >) ^'jrf^vy 
KDS-'-i-^ F 2±{C3^^-5''<>7"5©ita?:80~lOO 

[0012] *>*>sKja«»9i-r.5/c«i). ja^-c«. i 
±(c5^-r*:^&-?'. ^/oy*rai»r i c 1 4 lo 
i^stiri^s. nisi. I c?^-:'t''i*^A> 

06 (A) ~ (C) <i:CD*tEt.gP:9'«:|5|-#-^?:#l//'c0 

7 <A) ~ (C) {C^T»-J;^«:. *-riC^->^l<DS 
f<'J K2±«:tt^)^{Cf^it■C^ (Au) *t*^l*0<> 
7'2 0=&?gR£-r4. 

CO 0 1 3 ] ^Xir^r^-y^ hE««S6© I c^':'7'i 
h -rs. s e»{c c © I c 1 Srff^sstc3jn«js n 

oWSCitCjrO. I C5'">7'l©SM>y2 0 5r7'i; 

> h iBii»« 6 ©*f jST 5 V > F 7 K:^&n-etim«s 1* 

^ i . it±ISJi§M 1 0 4 I C ^ tT* 1 ROf > h 

iB»3i«6mtcffL)2:*{>J5r*sej)nfftL/fca. \c^v:f 

[ 0 0 1 4 ] c©i^* 1 :^ 1 > ne«s 
«6 |8I©M±^]!t^ 1 0 tc^^Sfb uriRiei', 
S-'-!>:/2G*5**i^4ar/y> heSS«6©*fIo-rS 30 

^>H7K:)BE«t/fcRm I c^"j-;fiifi^itihc 
C 0 0 1 5 ] C © J: ^> ^SISt^SK J: * i . ±3a»©i 5 

tt*i6C©J:^JEc^''^>7-%fflc>«>|IS&?j*-^». ±i^© 
■^^<\ mStttcicW-Sfc*. W!a©jB9iSRiLr»* 40 

[0016] *«?8tJELh©#.*#aL/r«c snte*>© 

-C. j^©fiJHiiROfo°DW*rS]±$i±f#S#i»(*:JllgS 
4. 

[0017]. 

*^i©*(H{c*jt,.r«. *«(*5^';'7'©Sfliffi±K:. 
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^.{cu/c. *fc02©^§S«c*$t>r». iliai<t^->7-s 
cx:?'y>naRS«©s«^ffiWK:^otM. xia^ 

[0 0 1 8 ] c©^-^l&io^?§{c*jt,»r». *>< Lr 
»6n4¥5iW*Jgs* 7 -7 ;^*ffltr>4 c itt < >^ 'J 

[0 0 19] */cm2©^WK:*si,i-cfc. c;©J:^{c-r 

€: 7- 'J > h ie«siR±tcii«r s c i *i-c t a . 

[0020] 

Clfe?^©^©J^/S] iJtTHMJcot^r. ^m^o-n 

[002 1 ] ( 1) » 1 SIJS«« 

H6 (A) ~ (C) i©>ttjC&a5^{Ciai— ??-^?r#Or^ 

■THi (A) ~ (D) mimmviji^i i c^'>:>" 
©iisi*jii=S:Jj^-r^>©-e*t)« *-rai (a)©j:5 

{C, I C^'>yi©S-'<U/ K2±{C-€-tl'etlAu {^) 
-Sn (ffl) ^^6&*^07'3 0%««)-:>t^X«'7 

0«:?&JSJJf •&Au-Sn^^©^©gW«iL/r(t. a 
2*>e.*>M63&»<cJ:^{C. *4>ffil»SS (217 CCD ) 

[0 0 2 2] ;Xfc>-CC©I C5'>7'1*. HI (B) {C 
&-'<>:?'2*J-e*i-en:^V>H3«S«6 

7i-;^5r^;>:^{cj:r)^^:ry>H2«s«6 

±K:v?>h-r4. c©isc©yy>>ig«a£«6±{c 

1 0 0 2 3 ] ;ji:t»"C{:© I c 1 {C210 ~35o 
C'C3 mmKiim^txfc^y-}\^3 i (M^iJiagsss© 

K 2 S/t «3 0 C K D ^©BE^rS>'0 3 0 

inff-r4i*«c)!HBI«k-r-S. c4a«:J:*J 1C^-;'7'1©* 

1 ©s^>-> K2 4-en-?n:?"v >+Eiia«6©3t 
i£:rs9> K7 t/f>7'3 o*yi-urs^s-fr»si^fc 
«:> ^^iC9^-;/7'i .€:«±«j|§t*i o«:j:OtJ±-}-S 

[0024] W±©«fiS«:*Jc»r , c©liitfi>!I-e». i 
Cf--:':^ 1 <o^j^"J K 7±K:ffl©$wa*s90 (%) WS. 
©A u - S n-&^=S:fflW>T/<>-/3 0 ^-etv^nj^RSf 
•strife. C©I C9'-;'7M >H2iBl«S 6 ±«: 
(iaifcAtr^'^^ hLfcSi. .^ai C^-^:/! «:2io 

~3so CCD sKtcjjn«H//c'>-Ju3 i^fflor^osr 



C4) 

5 

3 0 ^fc«3 0 c g 3 n&<DSti-c-:f ') > hsmm 

[0 02 5] C©JS^CC7?3l*Sfi?!l-CW« IMOJ^'^K l 

<b briS(D^Wa*S90 C%D ^a©A u - S n^^^rS 
t,>rt»-2.;te*. ch6S''0::/3 0*i*n^tx7"'j> h 
i3l8S1g6©jltjer47>K7tE«-C»;a<. Si^CC 

[0 02 6] «eo-cc®ll*fe««J©l^*S*fflt^4c:i 
icio-c. 06 (A) ~ (C) cctet»r±i^LfcJ:5K: 
-'<>7'**4 or^«rffli,». I C 1 Sr. **±«flit* 

1 o^miPS-ftf •&K©«Rai?rfij«urs>''«>7'2 0*1 

Kffi^-r * J: 5 tc U-cl^-r^«^«:J:k'<t«i^{b&* 
ii>fj:<. S/c^tfflttS< I C^-:/>^l«:/y>hBISlS 
s 6 ±K:iiS5-r 4 c t *sr ^ 5 . 
[00271 *fcc©iS!S«©jl$g^r». xof-y-^ 

r©/07'l5f<!:l/'CAu-Sn^^'£ffll.». *>< UtTJi^ 20 
j|S$4a* I C?7'7'l©S^-«>7'3 0*-?-*i-?n7'U> 
h SiglS^ 6 ©Stfof i 5 > F 7 LimBiX>im.^i. *) 

[ 0 0 2 8 1 «eo-C C ©SIS6«©||$ia*ffll,»5 C t {C 
io-C. 7-5':'i'X©i51^3jg*!4J®iL/*l»^. j5WJ 
©^??«:eB-4- '5t*±«Hi1vt 1 0 t I C ? 7 1 RC»« 

> h iasa« e t ©sBsi4©s^f b*** d .5 c t 

< . -e©^ J: JSiPDH-Cfl|«tt*Ji« < I C 9^ 7 1 4 7- 

y> hieiH»«6±{cs^-ric<b*<r#*. tfc^y 30 

^ ;<©«t^XS*!i:«<t b/j:c»». XS^IBlKitS -J* 

lr>S9:il«*t?5iffiK:*>-:>3®c»^ffi - K 5f -f An C 5^ 
77' 1 ©H^'Pm^tTt^ff-S J: ^ tc-rsc i*i-C*4. 
[0 029] S€>fCC©ll56W-Cl*. IC5^77'l©-'< 

L/T«^/s{cJt'^T^ftIe:^3K:?a^t»A u - s 

#^fflC»-Cl>'5ft:«&. /■<>7'3 0©lS3Sr'''«>7'«i;L 
©»i»)7T-^>e*>^«: I C^77^1tc*f|&-r4Ci 

*«-c*-5.. ;fe*jc©ii]te0!i©jiiist?«. i&^mmit-r 40 
{c f c ^ 7"7' 1 % 7- y > f ieiiss 6 ±tcii«-r -5 c 4 - 

[0030 ] Ji^±©«tfi£^cJ:*^{^, i c5^-> 7- 1 ©s-'-c 

7 K 2 ±K;^©^Wa*i90 C96 D SS©A u - S n 

>r-'07' 3 osr-en-etiJBfiR-r c©i 
c 5^ 7 7- 1 ^: 7" y > h iess« 6 ±{c<as9i» 0 r -7 -t' 

> f- l/ifcf*. ^SE I C 5^7 7" 1 «:ftlftt0/i:7 -^U 3 1?:. 
hE®S«6{CffO-:3Waj:^{cLCIC5^7:ri feT- so 
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';>KE«ia«6iitcJ|$|-riJ:5{CL,/cC<!:(CJ:i3. ^ 
I C9^7■:/1©S''^•>7'3 o«*n^n-7'';>HBii» 

S6©*tIC.-r.S7> K7K:7^7i':^«rfflt^-2>C<fctc< 

ffiHtcs-^TSctdirar. *>< on cg^7 7-i«:ig 

[003 1 ] (2) m2mmm 
01 (A) - (c) <!:©^^^C5lJ»{c|pI-^f^*^^Lr^ 
rias (A) - (c) ^2|gJ6«{cj:4 I C9^";'7' 

<DM^Mi^Th(D-C$> *), I C 9=-7 7* 1 ©S^s-;; K 

2±(c-g-*x-e'njgfiS-r*''<>7'3 4©0s£xa*m»r 

[0 0 3 2 ] rncto^C©3IJfit?!l©«^. S3 (A) K: 
I Cf^^T-lw-SM--;; H2±{Cd?>-?#ffiX 
» 7 -V— > T^-f > i^atc 4: 0 ^ 3 2 * J^fig 

^%:&%3 2©^ig±»:i&-:>»^(c<i:i7ig;^63& 
SiiB 3 3 *aJ13K6R-r-S J: '> (C L/r^-5>7'3 4 Srff^ER 
f€>. >XC»-ca3 (B) (c^-rJ:5(c. c©IC9^-7:^ 

1 *fii«^*i/r7''; > hEigiSS6±*c-5"j>> hu. 
c©^S I C ^7 1 210 -350 C°C) gKtcftq 
j»snft:7-;u3 1 s«t»-cff3eff*t?:?-y > nas* 
fi6K:ffuowicticj:0 I c?-:;:/i©S-A>i^3 

[00 3 3 ] C©ie*l C^7 7"1©S>''«>7'3 4-C 
». ife«3 2*JgfiS-rS^*5»M3 S'v.^iStCtfclftL.. 
BL*217 C*C) ©iSSftaiftJa*JlX<rK:Sl£L. *»<L 

c%] ©Au-sn^) *l/^•>7•3 4©^«:^fenm 

■J-. CtiKJrOHS (C) «:^rJ:9Cc. i c^-^t^I 

©SM>t7'3 4 iT'u > Fees«e©*nc;-r.2.^> h 

7 <!:©S^«:^©^«SAJ60-90 C%) ©A u - S n 

^^feja3 5*ij^fiKsri. *>< un c9^•;':rl©s/^••:' 

K 2 *i7' V > H3^«S6 ©jiiUSt- ^) 7 > F 7 t -en-e 
n^^S3 4&yf A u - S n-^a 3 5 SrlB^X^UrS^ 

[00 3 41 itcc<oi^m±mjm 1 oit. mimsM. 
ifii>, 7!p< un c?-7y i%7*';>Fisiisfi6±(c 

[ 0 0 3 5 0 tt±©^RStC J:tl(i . IC^yzf 1 ©S-'^• 
7 F2±K:^3 2©«ffi«:ffllB3 3*i}^R|2nr«l4 

-'N->7*3 4=£-en-etij^eK-r*tJt«:. c© 1 05^77' 

1 * 7- 1; > UBiSSS 6 ±{c{4g^* L/r-7 -i? > F L/C 
^iS I C9^7:/l^tO«il//c7-Jl'3 UCiO'^'^ 
F^teO 0 C e ) mm.<0&t}V:fV > FiBilSStEi 
6{Cjf LOWScfc-^JCL-C I C^7^1*7''/>Fi5ill 

<k^«. I C?-7 7'l©S^<>:^3 4S:-?:n-€'*i7'>J> 
F iB«IStg 6 ©«lE-r S 7 > F 7 {C 7 -7 7 ^7 ;^ Sr^t > S 



[0 03 6] (3) m3mmi 
S 1 ( A ) ~ ( c ) t o^H&gf^cci^— L-r 
(A) ~ (C) ^3 JltetPKcj:^ \Cf-y^ 

[0 03 7} SIBR±C©|lit««|-C{*> *-ria4 (A) K. 

•5<!;J^(C> 04 (B) {Ctj^T.!: ^ T-lOhEliSffi 
S4 l*»fi£-r-2. {i8=&fits-rs) . '^t>t? I C^*>:^ 
%coi c^^-^T-i )&. 210 --aso C'CJ emcjjpi^s 

[0 03 8] c(m^^2mmmtmmic, #ccic5^ 

7' 1 > 4 0 cD5feiS8SP(c«CD$WJi*s60~90 
OAu-Sn^t?*4Au-Sn^S4 3*5 
^Sn. SKAu-Sn^)i4 3*:0Lt:i C?-;/ 

[0039] «±cD«l^lc J:4a{f . I C^-:/ :^ 1 30 
. ':'F2±«:^W-C^:S/0:/4 0S:JgfiS-r.2.<fclttc. :f 
y > hlBHSR 6 <0»I&r <5S7 > F 7±«:iS*tft« L 
/c^. I C^-;'7'l «::/';>hiEIISS6±tC(aLa85«) 

3 1 {CJ:»)^>'*:' FSfc») 0H»+ Cff ) eflt©ff*t?7' 
•; > HH«I«« 6 icjf LoWi J: ^ tc b/c C i (c J: 0 . 

m2ii«6«sjii5«. I C5^':'yi©s/o-7'4 0%'en 

•eti 7" 'J > FEiKSffi 6 ©MjC-r 4 7 > F 7 {C 7 V •> 5' 
r I Cf^*;;::/! Ru:^u> HS«a« 6 Nl *i 4o 

[0040] (4) m<ommm 

!i*jJ:as©Mi ~ll3Jlii0!l«:*jv^r«. i c^^t"! 
* 7- > h gs^sis 3 ±tc^-r iis. I c ^ 7 7- 1 s 

ttl 0?::?"y>F12«gStg6±K:«*&Ur*J<«l:^K:U 

> F IBSl«« 6 ±«:f^«)«±ttf Bit* 1 0 imf^^TK. > 
1 C^y:f i <D&f<-:> F2*^^:/y > FiB«l»«6© 
*fl£:rS^>F7.<i:»^6/cf*. W^ttf^eJBt^^lSrfiJ 50 
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mu-cic^yy'i tT-y^FiHiltSffieioraicMil: 
sji§«i o^wi&rsciKio^aic^^'^T'i?:*} 

[004 1 ] ttc±m<om 1 ->-03iiifi0!i«:*it>rB. 

*=f±WISt* 1 0 <b l/Tx;i<+->«iglSr jaffl-r S J: ^ {C L 

<fea^©i^ih^Bi«S:jiffl-C^S. 3<E.lC±a©^W 

m'<tc^. *^ig«cn«:is?.r. t^^tiMCM <Muit 

i-Chip Module ) ©('P$ltK:Sffl'**SJ:5fCL-C<>MC». 
[0 04 2] Slie±05W. *|IK«rjafflLTfPiSS*l 
/CMCM5 0 5:iFf *>©-C*>3 . 1 ©— ffi± 

K. =j > 7=>-!^si>'fi!S^©«^-^^ 5 2 *i-en-enti 

{gyta&^-i^vFSnSi^K:. «»© I C^->:^1 
^|g©ll 1 ~ll3||J6«^©li-rn*i©SIJ^i*{cj: IJIIS^ 

j&^-oisdsss l©ffeM«:tt^/c*>^.^ci-'>•>r^ 
5 3*iiei9:3nri*-5. 

C0 04 3] S£-5rC©MCM5 0{C*}(,»-CW. I C« 
i1-©gfe°p«v!f-jK- F (7'y > FiHiKS«) ±©ffS 
fiig«:fiisgiJt>-5'e;>FLfc®. y^n-jj^tcfiL^-r-S 

T5ci3&i-c*45 iraoy7a-iigt*-fsU"Ctf 

[0 044] S 5>{C±a©IP lll«fiW{C*Jl,»-C». I C 

g^-:':?" 1 ©SA-:; F 2±{CA u - S n^-C&.S^s'>7^ 
30*J^fiSl/, l|2||*fiF!l«C*}l>r». IC5^->7"1© 
SA-:/ F2±k:^3 2©aM(c«diBaS3*i-cftS/-« 
>7'34*?&^o. WsgQtWtcteorti. ic^^.^T' 
ICS^-cu; F2±«c^tS4 0*J^fiW-5i*{c:/y> F 
E«S«6©S-7> F7 4$i-Cfi^-rSJ:5«:L/fcti^ 

cc-Di»ras'<fc*s, :*cie?ii»cn{ciK6-r. sk. i c 

9^-:'7'lSO'^y>Fi3SS«6©SS^8|Sffi ( I 
y:^iK.in.^xiij-iv F2, FiBII»=K 6 

^*«*&-?--sc<!:3C»i-c*4©-e*n«. IC5^-:;7'1R 
o^:?" y > I- mm&m e ©s^spfiuajc^so^^. xiJ 
^c/ii*^ 6 ^s: 2>^^€:«ii&r t L r « c ©ffea 

[0045] S ?>K:±a©» 1 IIS£WK*Jt^T«. I C 
7- KDJ-OV'iit LX-. ^©^*S*l90 (%-) ©A 

u - S n ^immtiJ: 'j {C Lte»^«:-o(,>r jaS'^fc 
*5. *:^^»cn(C|E6r. JI©$Wfi*^6a~95 C%) 
iga[©Au-Sn^^*3lffl-J--SJ:^tcCi:fc^<. C 
©J: 9 cc or t «{a!^ i Hi*^ t isi«©S(iS%»-5> c i 

[0 0 4 6 ] s ^K:±a!©m 1 ~m3IISfiOT«c4st,=.r 

«, I C5=->7"1 «:7*y> hEiKSS6±tC<ii:^feU 
■CV»Fl/fc«. 210 -350 C*C) fltt{C*J»**Tfc 

•>-Jl'3 1 (W*.«^lBI4ia©'^->F) SffU^-CiC 



(.e}mS.<oS.t}-c&^^>:r3 0. 3 4. AOilsaS-T 

4.40 iimnmfs^^v loj-v-fi 

^3 0. 3 4. 4 0 *Jjnff-rift]E#Si Ur»±. COD 
[0047] 

[0 04 8] if<Jii2(Dm^m^tx\t, ^ma^^y^R 



C6) !|tPS¥9-2 1 3 702 

10 

mi] ^immmic<ki ic9-yy<oyv>Y^m 

m 2 ] ^CD^WfitcJtr 4 A u - S n^#©Bfi<^.** 
[03 1 ^2|I!6WIk:J:-5 I C f^-^::^©:/'; > HBBIS 

[05 ] fl!l<Z)SllliW*S^-rmH-r*5. 

[0 6 ] fie*© I c ^ yyof > HBiSS«'>-<D^« 
[^^^g^^?8] 

1 2 ^<*>F. 6 y*)>YWS^ 

20 7 10- ^miWi. 3 0. 3 

4. 4 0 A>r^, 3 1 3 2 

33. 41 mm. 35. 43 Au-Sn^ 



(A) 



[mn 



[I§I2] 



(B) 




(C) 30 





1 2 SiiO^:&«ir«-r 6 Au-Saia-^<DlttA 



(7) 



!|$M5p9-2 1 3 702 



[135] [03] 




7 43 



C8) 



1$BB¥9-2 1 3702 




B6 ^O3ic^'y:f(o^^m 



